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ABSTRACT: 

PURPOSE: To provide a method for heating and joining a piezoelectric body 
and a substrate without any warpage and crack and characteristic deterioration 
in a joint body even if they are cooled to normal temperatures after they are 
heated and joined. 

CONSTITUTION: The temperature dependency of average expansion coefficients 
of a piezoelectric body (PZT (1 ) and PZT (2)) which is heated and joined to Si 
substrate and the Si substrate from normal temperatures is obtained. In the 
case of the piezoelectric body PZT (1 ), the average expansion coefficient from 
the normal temperatures matches that of the Si substrate from the normal 
temperatures near 500°C. On the other hand, in the case of the 
piezoelectric body PZT (2), it approaches the average expansion coefficient of 
the Si substrate from the normal temperatures near 300°C. When the 
piezoelectric body PZT (1 ) is heated and joined to the Si substrate near 
500°C and the piezoelectric body PZT (2) is heated and joined near 
300°C, the heat shrinkable deformation of the piezoelectric body and that 
of the Si substrate are nearly equal when they are cooled to the normal 
temperatures thus preventing warpage and crack of a joined body and 



deterioration of characteristics of the piezoelectric body. 
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